Phytochemical investigation of Garcinia propinqua roots led to the isolation and identification of a new xanthone, doitunggarcinone D (1), together with 15 known compounds (2-16). Their structures were elucidated by intensive analysis of spectroscopic data. Compounds 3, 6, 7, 14, 15 and 16 exhibited strong antibacterial activity against Bacillus subtilis TISTR 088 with MIC values in the range of 1-4 g/mL. Compounds 3, 7, 10 and 14 also showed good antibacterial activity against B. cereus TISTR 688 with MIC values ranging from 4-8 g/mL.
Garcinia, family Clusiaceae, is distributed throughout tropical and subtropical countries. This genus is known as a rich source of xanthones [1-4], benzophenones [3, 5, 6] , flavonoids [4, 7a,7b,8] , depsidones [7c], biphenyls [7d] and terpenoids [5, 8] . Many of these compounds show interesting biological properties, such as antimicrobial [1a,1b] , antimalarial [9a] , antifibrotic [9b] antioxidant [10] , and cytotoxic activities [2a,5,7d,10] . Previous phytochemical investigations of the twigs of G. propinqua resulted in the isolation and identification of xanthones and benzophenones [3a] . In this investigation, we herein describe the isolation and characterization of a new xanthone along with 15 known compounds from the roots of G. propinqua (Figure 1 ). Some compounds were evaluated for their antibacterial and -glucosidase inhibitory activities. Doitunggarcinone D (1) was isolated as a yellow solid. It showed a [M+H] + ion peak at m/z 411.1792 (calcd 411.1808) in the ESI-TOF-MS corresponding to the structural formula C 24 H 26 O 6 . The IR spectrum showed stretching frequency of hydroxy and conjugated carbonyl functionalities at 3383 and 1608 cm -1 , respectively. The UV spectrum displayed absorption bands at λ max 239, 322 and 363 nm, indicating a typical xanthone chromophore [11, 12] , which was supported by 1 H and 13 C NMR spectroscopic data. The 1 H NMR spectrum showed typical signals for a 1,3,5,6-tetraoxygenated xanthone as follows: resonances were observed for a hydrogen bonded hydroxy group at δ 13.32 (1H, s), two hydroxy groups at δ 6.48 (1H, s) and 6.42 (1H, brs), a methoxyl group at δ 4.12 (3H, s), which were located on C-1 (δ 158.6), C-3 (δ 160.6), C-5 (δ 133.7) and C-6 (δ 149.6), respectively, by comparison with the literature [3, 13, 14] . The HMBC correlations ( Figure 2 ) of 1-OH (δ 13.32) with C-1 (δ 158.6), C-2 (δ 109.1) and C-9a (δ 109.2); 3-OH (δ 6.48) with C-2 (δ 109.1), C-3 (δ 160.6) and C-4 (δ 105.4); 6-OH (δ 6.42) with C-5 (δ 133.7), C-6 (δ 149.6) and C-7 (δ 112.2); and 5-OMe (δ 4.12) with C-5 (δ 133.7) also supported the 1,3,5,6-tetraoxygenated xanthone core structure. Resonances for a set of ortho-coupled aromatic protons [δ 7.96 and 7.01 (each 1H, d, J = 8.8 Hz)] were assigned to H-8 and H-7 due to the HMBC correlations ( Figure 2 ) of H-7 (δ 7.01) with C-4b (δ 154.2), C-5 (δ 133.7) and The known compounds were characterized from spectroscopic data, as well as by comparison of NMR spectral data with known compounds as 10-O-methylmacluraxanthone (2) [15] , macluraxanthone (3) [16] , cudraxanthone Q (4) [17] , 5-Omethylxanthone V 1 (5) [18] , trapezifolixanthone (6) [19] , cudraxanthone L (7) [20] , dulxanthone B (8) [11] , doitunggarcinone C (9) [3a] , 1,5-dihydroxy xanthone (10) [21] , caloxanthone L (11) [22] , isobractatin (12) [23] , forbesione (13) [24] , bractatin (14) [23] , neobractatin (15) [25] and xerophenone A (16) [26] .
Some of the isolated compounds were evaluated for their antibacterial activity (Table 1) with MIC values in the range of 1-4 g/mL. Compounds 3, 7, 10 and 14 also showed good antibacterial activity against B. cereus TISTR 688 with MIC values ranging from 4-8 g/mL. All tested compounds showed weak antibacterial activity against all strains of Gram-negative bacteria. In addition, all compounds were also evaluated for their α-glucosidase inhibitory activity. All of them were inactive with inhibitory activities against α-glucosidase of less than 65% at 100 µM. 
Extraction and isolation:
Chopped and dried roots of G. propinqua (2.1 kg) were extracted with acetone over a period of 3 days at room temperature. Removal of the solvent provided the crude acetone extract (307.0 g), which was then subjected to QCC over silica gel, eluting with a gradient of acetone-hexanes (100% hexanes to 100% acetone), providing 14 fractions (A−N). The combination of fractions J and K (2.41 g) was further subjected to Sephadex LH-20 using 100% MeOH as eluent to afford 3 sub-fractions (J1−J3). Subfraction J3 (244.6 mg) was purified by repeated CC (100% CH 2 Cl 2 ), affording compounds 1 (10.5 mg, yellow solid; 66-67°C), 3 ( [27] . The test substances were dissolved in DMSO; vancomycin and gentamycin were used as standard positive control drugs.
-Glucosidase assay:
A colorimetric -glucosidase assay was performed according to a method described in the literature [28] [29] [30] [31] [32] . The test compounds and a substrate, p-nitrophenyl α-D-glucoside, were dissolved in DMSO, which were further diluted with 50 mM K 2 HPO 4 /KH 2 PO 4 buffer, pH 6.8, to make the final concentration containing 10% DMSO. The mixture of 20 L enzyme solution (0.4 U/mL) and 20 L of the test compound was pre-incubated at 37°C for 30 min. The enzymatic reaction was started by the addition of 10 L of substrate (3 mM), and the mixture was further incubated at 37°C for 30 min. The enzyme activity was terminated by adding 1 mL of 0.1 M Na 2 CO 3 ; the absorption at 405 nm was then measured. 
